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This invention relates in general to tooth whitening |iquids and nore
particularly to a stable, aqueous peroxide containing |liquid whitening
product us@fAPIPH46whi t eni ng tooth enamel . 10 15 20 2. T&STMSPW-"“AH It has
becone desirable for a person's teeth to appear bright ox "white". Society

pl aces a high value on the "whiteness" of one's teeth. One wh r
white may enjoy nore perbupub TooTs WanmENING COMROSETIQN i on and:nﬂﬁm ‘E@mmmlmll"r
enj oy greater social acceptance. A tooth is conprised of an i
| ayer and an outer hard enanel |ayer that is th,? otective | ayer *615% he -
tooth. The enanel |ayer of M&%%Mopaque white or slightly
off-white color. .1t is the enanel |ayer that can becone stai memwmﬂl‘““
di scoLored. The enanel |ayer of a tooth is conposed of hydrox”“
m ner al crystals that create a sonewhat porous surface. These *G000O1*.
hydr oxyapat i t Eiekd gfdhealngerfti®@m ni cr oscopi ¢ hexagonal rods or prisns that make
up the enanmel surface. As a result, the surface of the enanel |ayer
presents 1 Groscopi ¢ spaces Qr e I iculkfly toSa $i€Hld, eved
that thi hﬁd%‘?ﬁ‘@"ﬁ‘éﬁ"ﬁ"ﬁ?sem nefaﬁéo @ﬁ‘g’e‘n’@}‘g’%‘ egﬁidgigﬂi;%ﬂ?zﬁ‘lﬁoas Staining agents
and di scolomoungersxids tentagriog liguip shipErsproAwt éﬁ"g Pr ‘ﬁmﬁnmgéﬁ%ﬁ 8?”?%@ 25
t oot h.,y These remai ni ng substances can occupy the m croscopi c spaces and
eventually alter _the color of the tooth. Many substances that a person
confront &or dSEBHEAcontact with on a daily basis can "stain" or reduce
the "whiteness" of one's teeth. In particular, the foods,. tobacco products
and f1 ui dshi3®etdrat desisble frms pemen's teeth ta eppeardrighinrdwhite's SORCtyPlACER? B duct s
or substances tend to ace [, o] enalg [, ol r dr@torand form
a pel licl ‘?iolnﬁ?%g’g}lte{l?’fé %E& t]flhera)snrfa’Q\é,ihtoal ni ngea%ﬁd?ﬁeg?dgﬁ? nggsubst ances
can tfen Refs@rt end fasfestionahd iy even chjoy grqares bdciahaeneB@pree- gr adual |y -over nany
years, but inparts a noticeable discoloration of the ‘enanel of- one's teeth.
So long as the 1 WO 03/099246 PCT/US03/ 16348 discolored teeth are still
hﬁal t hy fi-%Vﬂ%%;n?ﬁ%g’faw}nbﬂwgﬁﬂla'yblﬁhdm F‘gbﬁhﬂrémmlbw@dhnitls e Subs'ltance
t hat wou Iten e discol ored teet e V. 4i.4s al so
essent i al proteativedayes ef Wem-éﬂ}eﬁﬁafﬁag%&&%ﬂgm i g&?%ﬁgggena%’ggmltn%%ne or in
private bgﬁgmf BB lor. PR 15588 adRMaaShat tan besemamdinbeosdigiblogedarithe
retain.its tening efficacy during its st oragéalon " eft}ga%éreaggr's&n ves as
vel | 28 oeramet herpépitesth sicomBase ot bydsonyapaditfFapucral crgsialy e eedi § SITE Ences
that are prGaeRidhie ARld ARG ybRuRLEI faghitrbropiudengondrid iy pofmelhitf er ent
S, but the p

i ngredi en riracy active ingredient i.s a peroxi

D d -
f or mul at echakeomthe enndl seface, Ag araseihdhe susiacs o thy engmel 1a5f“ﬁ£§eé‘e'§? %%Eg%cgplﬁ pon

storage 'Osaeetcg io{es%@'u}emh@g 654 I RBLIEEE that ihiEpordhsheutdttnd dnieblejarns of
comonl y e %ueous per ox 8

e solutions, is their brief riqd. of ficacy
when appl iveat dliows kieinireetghnts and digcolnriak sehaianesy to Wnegggmngggggg%yg?log At ai ns
hi gh gancentrations of .th AEmickib e RcBAnd Brhtuallp pltad e
decon%gse?“&}hghﬁé?%ﬂaﬂlénq%P%%é@g&g&g’gygencand@v.\bﬂ?gr and so that there is
onl y trangbbpsfthemothact of the peroxide whi'tening 15 agent with the teeth.
In addition) the | ow viscosities of aqueous peroxide solutions do not allow
the peroxide whitening agent to remain i-n contact with the teeth for as
long as i $1H§GESEAC thel aqfefsen torStohmtonnomesdn whritaas withpniselaily Basissant fan
constant flushing effects of salivary secret] Thi,S.cd SRE6RE ¥nd ey d
rapi d dec®RFEEFe Penvenpisy “&ét‘?ﬁh #ﬁgﬁ?ggﬁ’g‘ggﬁ%dssh@hécagay of 't he per oxi de
agent {applgfdnd SnkiiBesttBRt 0 shiasorse veethe | Thedd produets drlvebistanegsperidda ecaulae and

utility 20 for, whitening teeth. Jt woul:d.he hi Si WP fore,
to provi denghetrapreblaysoh ed@tb\mdt#@ﬂ?ﬁ@&}“gl&g‘%a OH%%%SQ@?\E? gsgssedl ﬂ}%iﬁ{edﬁti on on

teeth 10 &filbfiiing Whshfek oeshhdmititd o BN CFiT piEDINERTD gredpgly-over |

accordance wt ne aspect of this inventiogn there i rovi.d G d
dent al whimenyisaeys.CukiFeRarts R oaticate ﬁiS?ﬂq?F@“%P Fehoeme! ‘\’/ﬁ’l"‘ éﬁ"‘:é{r}]"g %golﬁ‘é% %sfudé ent

di spersed in an aqueous liquid vehicle in which is dispersed a filmform ng
conponent) the liquid conposition rapidly drying when applied to the tooth
surfaces to formin situ a gel-lilte fil mcontaining the peroxide whitening
30 agent. In one enbodinent with the practice of the present invention;
there is provided an aqueous tooth whitening |iquid having enhanced
stability and whitening efficacy, the Iiquid being 2




WO 031 099246 PCT/ U503/ 16348 conprised of an aqueous vehicle containing a
fi.lmform ng conbinati on of an ethyl ene oxide |inear honopol yner, a

Car boner and a peroxide whitening agent, the pH of the conposition being
mai ntai ned at an acidic level. 5 The aqueous liquid of the present

i nvention V80 83/09846 abl e oral care tooth whitener that caRCBASEN¥Eni ent!y
painted onto the tooth surface. Upon the paint-on application to the teeth,
the applied |iquid whitening conposition rapidly dries to produce, in situ,
an adher emcolbiedAre ar stit hedithl anlidahay pbsetanpheaith gisk heproblsai b PR O el ease t he

per oxi de whitenin r an _ex The film adhexes
to the touestansethabe ‘%a/r‘f’g‘l‘tg% °tdf‘?8°1P’5hZe§gle‘g ngié%%g’(?&fag%)&gge 10 then whitens
the teeth to which the filmis applied) the filmbeing sufficiently

adherent to counteract the tooth, flus acti.on aliv |hthe
oral cavilti als¢ﬁése&téﬂlﬁﬁﬁﬁ??ﬁh‘éﬁ&%ﬂﬁ?£’ﬁgﬂ@és fbet“ﬁ ‘I%@l 0? n%%{r%g{olqﬁ?% aci d

| evel s pry %ﬁéu% bé‘s:ﬂ@ﬁﬁ&‘éa oY hisEbe shdlle dnd r&hia ik @vhﬁt@mdgemnmysiutmgms on

st or age. THE PREFERRED E C]F'])I ’\“/‘g’rNTg The vehicle used to

pr epar e tSItmageleﬁfdﬂ\ﬁmft @ﬁ]vﬁ@asc‘m%W?rltB%P%’P ChBSCYAE ™ ¥ W ent i on i ncl udes
a non-toxic volatile nonohydric al cohol or any suitable m xture thereof.
The presence of the volatile rnonohydric_al cohol arts a rap i drying
proper t y Brodickseand spbstanges thejurepredsnitnaageple toyghite ﬁ‘i?g&nﬂua%a present in
the conposition SRLLHA Dpéexiabe tﬁ@x‘i{mllawd\ﬁﬁt)ght and
pr ef er abl % rﬁ%tlf’gr%%l@?tg%ﬁg ut I‘pp'ﬂ})@mglle@il?ﬂ;ltI&V\gt er |sg%nncl udﬁd in the

vehi ci@ omqtﬁd)eoluﬂmrp@astt piogel. a’ﬁhbsapmdmctsl@métoa%émse wRiteRime GHICA0t OChe
conpositign r . ef R&riod
proporti otHn"Gf 3@‘@? F’B“tﬁg%%d%%%Onépusw%cﬂlg&#fpa%}? %lr%gﬂg??l%erlltz%% tEi he present
i nvent i onof efi@e ehed hpplied tothetetthdn thernga cmmyalﬁgmxan@tp, E@V&K@Gﬁalf’e@%hby wei ght

of the invention-and preferab dedhitot he
conposi ti WeWaﬁﬂ??é({}tﬂgerﬁnzw%ﬁatégses‘gﬁoﬁl Bt P %fomac @’E‘kﬁytde%?‘@ﬁ?%pw ee?iée}&gl y((:)o is
present i phbdiR obt Caln@ v@ieraxlitesophaslm Islonl\yeﬂmltmw amtaa:t ofshe paroxide Whiendis about

2 to aboutl 15% b referabl y.about ht. 30
Exanplés egenpwitly H?ﬂﬂé rié‘ a@%ﬁaﬁél)‘e ]ﬁg'evfsﬁ%m? le ﬁ%ueﬁ Igggé Sb?u t{aﬁew%{rugs ent

i nvelnt 13 f)n al?dw{hgtig@mgﬁ@cvg%mgg/b gehiMo r&lﬂMS ér;?cg:gﬁacﬂgi\h &Cr_?deﬂ@gd/r eolmersisal | y
availabl e from Uni on r bi de 46 P 1 ,
Connect i caeceysaryan Gitegs SPW‘%V%WB‘F%‘F“ F ?m?gﬁ%?ﬂ“i%(t#ggm%ﬁ%@?ﬁgﬁwy

pol yet hyl ?&?etﬁﬁé is ﬂh@é N 1Y thed ﬂ{ndl&&)mﬁbsiuhﬁ oppa’i@:txd@mda’ﬁe tahid fhrskieg away
invention 1s a | ehe oxi de) having

h t
100, ooo sfithh pp@kgdetaggut epoicd q @@}ce@rhapme@M li%lteé‘ “H%Jﬁ?&?ﬁe%ﬁ’ﬁé‘? f&%?gﬁ*’
et hyl Xl RIAGRHIPhAGMI A thabE o $V1aé)£)stﬁmé)pﬁaxidblas the.
gener. fgrhgﬁt&%éwgf&ﬁ ek{Hn) n represents tpri:e ﬁ repeating
CH2CH20 gmiitpsing liguiChating ineregsed seengion op "@leﬂleto et tSPIE:‘éanHT’e ¥ ’ée“b‘}ge sent
i nvention include carboxynethyl ene pol ynmers such as acrylic acid polyners,
and acrylic acid copolyners. Carboxypolynmethylene is a slightly acidic
vinyl polynmer with active carboxyl groups. A carboxypol ynethyl ene preferred
for use in the practice of thg ﬁre Eﬁ ig a water dispersible
copol ymer of acrylic acid 15 i Wz%ﬁ_@p%{fox‘ mately 0.75%to
approxsmately L5% pol yal lyl sucrose that is sold under the tra de
desi gnat i Gn aéardaneolitio Guk, aspevt ofiis Brventi@obere icproviderka it 6 gl WhSHEEtL i s

present in.the liquid. whitenin § td Whickd a
concent r atPBROBHOLENIANRS igerf”gg%g’wr% %’,b/& Eue% dis %ﬁéﬁ?ﬁug?lgr |y about
0.5 to abqyiyhichG8eibyersediagilin foRbinPesropoines, uhglxpmd nd@pwticmﬁamﬂly dﬁén%lg’éﬁl as

whi tening agents in the practice of .the t hyer ogen
per oxi de, %’P’é‘éitﬁéli‘eo"??t&éwg %ﬁ%ﬁéﬁ&%%%ﬁ%?u%ﬂhggfo JS[%E g‘glrﬁgar%onate.
Mbst piefefempd is urea peroxide. The peroxide constituent is present in the

| i qui d whi t'eni ng conpositions of the present invention at a concentration
of about 5 to about 30% by wei ght and preferably about 10 to about 25% by

wei ght. 25/e bRBodifest vamheggb%ceu thbhir;c @bﬁthﬂmﬂmb i iponvidsfl an haugpresent
invention 1s nmalntained rno t r I ke a
liquid gel toptatvutening diguig hagipg grigaged s ht“hﬁ’ted Wqﬁtgmag%gm%e}?ﬁ}eﬁﬁg@%%#at i on
with the pol yethyl ene oxi de) constituentyprovides thickness to the Iiquid
product while maintaining a consistency enabling the product to be painted

on the tooth 30 surface with a soft applicator brush. 4 WD 03/099246
PCT/ US03/ 16348 '




| The'liquid whitening conposition of the present invention may al so
contain a flavoring agent. Flavoring agents that are used in the ,practice
of the present invention include essential oils as well as various
flavoring al dehydes, esters, alcohols, and simlar materials. Exanples of

t he essent (V0 034199246 | ncl ude oils of spearnint, pepperni nt PCRUREIGEBeen,
sassafras, clove, sage, 5 eucal yptus, marjoram cinnanon, |enon, |ine,
grapefruit, and orange. Al so useful are such chem cals as menthol; carvone,
and_anet bohgece 1R ous!yBfcIERBh R onuink coretinaica dfie ciplese ofide |
pepperm nt)” spearm nt and w ntergreen,. The flavori .S | por ate
in the whineashpmgpalygen 8 CERepesdiagsr det‘ﬂléteﬂ’]’?éé%%t’qﬁ%@‘gﬁfﬁlc‘% sBmpoIaPOT °
concentr g iingﬁl MiaiR0H bin Geibliicti&epbOUt 2% by wei ght and preferably about 0.1
to about 0.5% by weight. 10 The liquid whitening conposition of ‘the present
invention is initially prepared in the formof a liquid varnish and applied

as s U%hA]EfJ{%e Efeonﬁcilﬁd beqt ggle t B¥eRfn ilﬁc%‘tdbfb&)rﬂ%@fehomh twihitenes tfat caagbel i cat or

brush. er rapp at1on t he user, .t al cohol and water

vehi ¢l e
const i t ugohenieafy phigteé vatpdhetpethserfacea Waonthe Prini-o7 2RRSGFHARJO g tﬁe%’ﬁ]?eck li qui d

gel on the tegth. Whi : yaraY 8Nn &R lah edherchib éilmleposi t ed
filmis @Bpﬂbﬁqwﬁf‘%ﬂﬁ]@%ﬁ%ﬂ%%@yﬁ%@@C(ﬁ;‘gf gﬁ%??%%n’g?i tuent, etmhe Car Wgﬁ r and
const i t uanikk Haeidigblehg dnothe depavity toaeleasg theqermxidsrwhitsaing agent RET 3P EEEMRE of t he
pol yet hyl ene, oxj. de),..a Ca r tl 1 L kiflelssurde S| ow

rel ease cHenP‘il@%(tHB‘?'o egiglma"?gdg%gg%rthgggﬁtSIS%%%@%%%%%F gg% h si tg , _
provi i Nansf whiesg ek wdth toemhiclgthe film ésdprier, theffilmrbemg;spficiepdy 3HherdéiPosi t ed

filmof |iquid | cqntains no ingredi i j ; nt and
unaccept a‘t?P%te’_Eaﬁg‘g%t"(?ﬁ‘ "{1 P&P&t}m‘r"g %%lg?aigﬁ%tn?t?d %ﬁg‘f %"’32%%@?@% %Je‘égg% r. and
adher es st riaRAe bPth @6hPostitars! to adidiievelsapptidcatperidesonise thebistigbleitpe
conposition dries in a relatively short time period) for exanple, 20 to 60
seconds tdecompesfion oSFIR y adherent, clear or tooth-colored filmwhich is
effectively 2S invisible while in place. The filmagel is sufficiently
strong and adherent enough to remain on the tegth f y_period of time, for
exampll® 10 to 30 m nut QESCRIEHONOF THE, ERREDEMBONIY D wil | resist the
forces cormmonly applied by the |lips and tongue. Wiile the filmis in place,
the user is to refrain frommastication. The film ﬁﬁn be tr.en‘ovedi @ﬁld&nd
when r equiThewshick: usadl k4 prepaye the Lighig IVAyARIAG CYRPSHIoR ¢4 Mg PEFERt ANTEHEHE
procedures_such. ' b5y B tabicthixfRe Breat. CItrqirdsencenthevas h.
Wiile in ﬁpg%{é)t}%@l%?ﬁm}(ge}ﬁggésaélgéhg[ gﬁg?%ont ai ned therein at, a:slow,

rel ati vel yolatiia stoaphydria tatsobeldmpartsaoapié 4EHRE BTEPFIE (P Fhe(?P@Fﬁdq’é‘f"fde‘glP’?e\r/’gllgy ‘to

ef fect, _stain removal.fr e teet h.. AR 24 GbdBET0 16BN HRI4By The
aqueoég I Fﬂﬂ?%ﬁbﬂqiafl%hsipﬁ%mé%%&cﬁF&’gsr%&o%t apﬁé&pr esent ‘i nventjon are F@epar ed
by addi ngwendt siogireferablyabbut@sealatent 40%by right ONpEsisircierd ip the YE 159f the
vessel such as.a stainl st e o\VA 1 : 1%@ferably dobgt 20
prepar at i GPFnB‘?S“E%@n?ia}EﬂH?Z§\t/ﬁw?bt%gt!n?istr?gwévg%ﬁgts#?% gcr?wp%%tég? é\ﬂg)rigdi en{ys 5 are
advant age@sgdoyt 309l weight.he m xer in the follow ng order: water, Carboner,
al cohol , humect ant, pol yethyl ene oxide), and peroxi de conpound and any
desired flavoring. The ingredients are then mxed to forma honpbgeneous

di spergi pﬁ;/hgﬁ{df)lbmﬂ:og }'fl\l}i]@an&qditdprephetm_ﬂmpidldomposi!ﬁort Mélgq)mmt igEcBRdt i t uent
present in the liqui itenin nposi t t : is
adj ust ed - tegnegalpryvigHn B&r%ﬁ?a%g’ﬁ§8@.9§° trgg%gwo%%}ggggthgﬁg‘;%ﬁ%fer aigl ;];dg%’gut
4.0 to | O_ag&ﬁ% Gatou393 bgWetihabd e ectgmpitiahl A haniectastsobh ssopbitob EhSPIECTaci d,
lactic acid and nalic acid or mi xt%r es thereof whi ch '%onggrﬂﬁﬁﬁlbwatﬁqg?d to
the whi t erirepylane glyedl impregent Brihewiicks pidhe BEseyt BEeqHgn 562 EIPCVEPERE "an

pref er abl %OQQ&Htlstﬁ-b%‘ée@g}ﬁmreﬁ%@)’abomt@hboutﬂb@_wﬁght._s buffered with a
buffering agent such as sodi um phosphate and sodiumcitrate and to maintain
the ac3d val ue pH selected for the preparation of the liquid Miliﬂem‘rgﬁgg
conposi ti ag,. | ! ki ir@Rn the prdcticksdfriad mesehyintértiof ad diwdei

exanpl e bﬂ%&afnﬁer%? Bolleftfeb oxid éelﬁ[i%érfmereby.plr‘es Vo qggog 46 Ec:éf/ ‘tgsos/ 16348
Exanpl e ~ 2MAMOTMeHMM@3IM, ¢aMdand SOMeprnssialby avatlgp 8’“3318% Ed“Kavi ng the
foll owi ng ingredients: |ngredient% by Wi ghtPurified water25. 1Car bopol 974
. 1. 0095% Et hyl al cohol ~34.8G ycerin5. 00PEG 2M- 15. 00Ur ea peroxi de ~.

18. 0085% Phosphori.c aci d0. 10Mbnobasi ¢ sodi um phosphate. 1.0Total ~ .100.00
The shelf stability of the whitening |iquid packaged in plastic bottles was
determ ned by the percent urea peroxide recovered fromthe whitening |iquid
after a 4 to 12 week exposure to tenperatures of 77F and 105F. . Peroxi de
recovery anal ysis was performed using lodonetric Titration. The stability
results are recorded in Table | below. 10 . TABLE | LI QU D COWCSI TI ON
STABI LI TYI ni ti al % Per oxi de% Recovery of El a sed Ti ne~ W . % Per oxi deRecovery

— — — g g p— ge— 1 B o A O e IA NI NNIA ™ NI N AN




WD 03/09924G PCT/ US03/ 16348 To determ ne the whitening efficacy of the

| i qui d whitening conposition of the Exanple, , human studies were
conducted. The eval uation procedure of the studies is described below. In a
first study, ninety (90) subjects participated and were randonly assi gned
to one of tW@®0BMWEHOUps and eval uated for extrinsic and i RCAUSEVI$34800t h

stai ning. Twenty-nine subjects applied the |iquid whitening conposition of
the Exanple to their front teeth twice a day for two weeks. Tooth

exani nat DafsurWelneRichy eamgihg dnmbleeulid waghtdom EIN00fe émilliga- dubj ect had used
the product for two weeks. on exam nat . ihfidkiSn {s@8idy(¥RY1enes coOr ed
for extr Pﬁ]é’ieéhy%ft“ﬁioﬁ}q\% PF%?“ Prc‘}fet“ﬂtg]e gﬁg‘:m%%zg%%??%sgﬂ%?ﬁa(? Iy X0 (m, t oot h
enanel  syfapevinEEmenEliredight SEaboln)0VAs. Sochywiy(cthylens add0PEPRG Dbisd
nmodi fication of the Lobene Extrinsic Tooth Stai o000 ARENB the) - AM
Dent .- Asgeuionip polymsr ghahylqnsaayde haymng ap ?:‘f?ratgﬁénq[{ileé:g{a}gulgfgét éiﬁé)l Uated for

st ai nigng gdyd-ntensity. The overall summnultiplication of the area and
i ntenssi t)g%geg%rfes o%’ each tooth, yielded the stain index score, indicating
the stain level. 15 For purposes of conparison, the procedure was repeated
except the subjects in the second gieHyrRO)t he first study used a
commercially avail abl e, cellul ose polyner based, |iquid peroxide whitening
conposition of the type disclosed in US 5,425,953, designhated Conposition
C or a comerci v.al & oPRiot ek egr2ceRi0agise desi gnat ed Conposition
C2. The e},?’g]?}lg_lr?sq%{nlse %Itl?sntﬁ%lésu tgy\%lye r%cor ded in Table Il below 20
Intrigesic staining that is, -staining trapped inside the tooth enanel was
nmeasured gs, shade qui.de i . | iRben¥ioh fnchidicAD Masthlehepalyaskal a
Shade Gui @E?m%fsﬁeg@dﬁﬁ‘ed)fxnm\%l%/a! @aﬁrﬁ%gtfriin; of ‘Badsacki'nger, Gerrmny whi ch
has 16 shagiess acHiR dettt palymsdrs, stlacnylingrid eapolymers rarpaxypolydgthylanerisn e | >|

bel ow. 25 .. :TABLE ]| RI NSI.C STAI I wvoolvmethylene preferred
SCORESConfiigatly pd B&E@Fﬁ@“\)@ \AGy g&%"c&? gﬁ@sa#p!%?&e%&% O 3 8321, 8212, 39

32. 24%C0 3Ry QRhE 1RE2E:HEObE the pREent irkEntBANOR WaABSHFB:TEbl2 sopokgnaaf acrylic 305 730 -

WO 031 099246 PCT/ USQ3/ 16348. | T 1 NTRI NS dhat 1€ RESULTS
Coripod? t i erpsseinded Wil ‘aﬁpwt%ﬁ&-gg%}%%%%ﬁ ‘%"gipt@@%{lgiﬂf%%sg 15 7.984. 06
3.38 Cl 14,2021l 3ade Qestehati§BCarbdpob34°074 byl R FAGRod@h8 TaeSarbppol peodugtis A
second study 1 n which 40 subjects divided intq.qr s . of bic Lt ed,
the procemiepent istbeligyd hileqing eqmRosigy Og © RE&%‘@ ?rg’e?%re}t %sc ?Igigt?%{on “was

r epeat ed. YRR a thMfei 12 AR Srefer by aba6t (0D rgbsiit 1.0 bEeight.commrer ci al | y
avai | abl eoi-%—/ﬁ?? eni ng tooy;/‘ﬁ%%gt e. §ﬂThe teeth of all the subjects were
professionally cleaned prior to initiation of the study. The study was
condugped fér%EF cét{#@ﬁld@’%iﬁhw bR Geed RGBS HE benfif tHegemtided thepisdit e 1~
bel ow™ ™" f L I'NTRI NSI C ( SHADE GU| DE)  STAl RES%J&_(TS gorrg)ocﬁ‘%ki on
Basel i ne inv@nfiknsikclShelsirogsp peroside iecapesiifiesnd gosg e TO8LNEN 22 @2
10. 6492. 00 10,311, 815 L0 6reh SSkids, TROREGIEEE donstiEadt esprésent ihithe and 1V
denonst r at® rc?ﬁj?g?ajt?'ﬁl\éloftipgeuf?%ed\/\l/ﬁlﬁ?eﬁi ng1 conposi tion of the ?rbesxﬁgt[ i I’(l)\{l?nti on
i s signi f iligaidtwhitening eompésitixnis whthe presens iverinRaAt 2 6PNCERFAIOR ST £°%had 'Y Mt nsi ¢
tooth stai en . r rab@l2sy, ;madigabl e |iquid whitening
conposi ti % %glﬁr%gp%gﬂ%ﬁ%gbrﬁﬁg%eﬁ y avai'l ab%e t oot h whitening

t oot hpgste. 9 WD 03/099246 Clains 5 Wiat is clainmed is:

At the acid pH 1eveis at which the composition of the present invention is maintained the

Carbomer of the Carbopol type behaves like a liquid gel rather than a solid g'ell so that the
Carbomer in combination with the poly(ethylene oxide) constituent provides tbickness to the

liquid product while maintaining a consistency enabling the product to be painted on the tooth

30 surface with a soft applicator brush.
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U ca]cal] %9 tleyt?)?e‘], %é?lﬁ%‘i%ﬂﬂ%asant to the user and adheres strongly to tooth enamel. After
| application to the teeth, the composition dries in a relatively short time period, for example, 20
to 60 seconds to yield a strongly adherent, clear or tooth-colored film which is effectively
25  invisible while in place. The fiim gel is sufficiently strong and adherent enough to remain on

the teeth for a period of time, for example 10 to 30 minutes to effect a whitening result and will

resist the forces commonly applied by the lips and tongue. While the film is in place, the user

is to refrain from mastication. Thé film can be removed as and when required, at will, by an

employment of standard oral hygiene procedures such as brushing or by rinsing with an |
30 alcoholic mouthwash. While in place the film releases agents contained therein at a slow,

relatively constant rate and in concentration sufficient effectively to effect stain removal from

the teeth.
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humectant, poly(cthylene oxi S g'er%%c{ggbxﬁgoun d/ gﬁ% c{eglrejdqmm(g? “The

ingredients are then mixed to form a homogeneous dispersion/solution. To optimize the

stability of the peroxide consutuent present in the liquid vhitening composition, the pH of the
composition is adjusted to a pH of between about 3.5 and about 5.5 and preferably about 4.0 to

" 10  about 4.5 with an orally acceptable acid such as phosphonc acid, lactic acid and malic acid or
mixtures thereof which is generally added to the whitening liquid at a concentration of 0.05 to
2% by weight and preferably about 0.1 to about 1% by weight, The pH is buffered with a
buffering agent such as sodium phosphate and sodiumn citrate and to maintain the acid value pH
selected for the preparation of the liquid whitening composition.

15
The present invention is illustrated by the following example but is not to be limited thereby.
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Ingredient % by Weight
Purified water 25.1
Carbopol 974 . 1.00
05% Ethyl alcohol - 34.8
Glycerin ' | 5.00
PEG2M ‘ 15.00
Urea peroxide 18.00
85% Phosphoric acid ' _ 0.10
Monobasic sodium phosphate - . 1.0
Total 100.00

The shelf stability of the whitening liquid packaged in plastic bottles was determined By the
percent urea peroxide recovered from the whitening liquid after a 4 to 12 week exposure to
temperatures of 77°F and 105°E, Peroxide recovery analysis was performed using Todometric

Titration. The stability results are recorded in Table Tbelow.

TABLEI
LIQUID COMPOSITION STABILITY
Initial % Peroxide % Recovery of

Elapsed Time © Wt.% Peroxide Recovery 77°F 105°F Peroxide
Initial - 184% - 18.4%

4 weeks 18.7% 100% 17.3% ' 94%

8 weeks 18.9% 100% 14.3% 78%

12 weeks 18.7% .100% 8.4% 46%

The peroxide recovery results recorded in Table I indicate that the whitening liquid of the
present invention retained sufficient peroxide content to be an efficacious whitening agent even

after 12 weeks of storage at the elevated temperature of 105°F.
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To determine the whitening efficacy of the liquid whitening composition of the Example,

human studies were conducted.' The evaluation procedure of the studies is described below.

In a first study, nmety (90) subjects participated and were randomly assigned to one of two
groups and evaluated for extrinsic and intrinsic tooth staining. Twenty-nine subjects applied
the liquid whitening composition of the Example to their front teeth twice a day for two weeks.
Tooth examinations were performed on the first day and after the subject had used the product
for two weeks. Upon examination ea:ch patients teeth were scored for extrinsic staining 1n
which the stain adheres primarily to the tooth enamel surface. The extrinsic scoring was
performed according to a modification of the Lobene Extrinsic Tooth Stain Index (R.R.
Lobene, J. Am. Dent, Asgoc. 77:849-855 (1968), in which the teeth are evaluated for staining

area and intensity. The overall sum multiplication of the area and intensity scores of each

. tooth, yielded the stain index score, indicating the stain level.

For purposes of comparison, the procedure was repeated except the subjects in the second

group of the first study used a commercially available, cellulose polymer based, liquid peroxide

‘whitening composition of the type disclosed in US 5,425,953, designated Composition C1 or a

commercially available whitening toothpaste designated Composition C2. The extrinsic stain

results are recorded in Table II below.

Tntrinsic staining that is, staining trapped inside the tooth enamel was measured as shade guide
improvement using Vita Lumin™ Vacuum Farbskala Shade Guides, a product of Vita
7ahnfabrik, of Badsackinger, Germany which has 16 shades. The intrinsic staining results are
recorded in Table Il below.

TABLE II
EXTRINSIC STAIN (LLOBENE) INDEX SCORES

Composition Baseline 2 Week % Reduction
Example 32.20+13.83 21.82412.39 32.24%
C1 36.03415.96 26.69118.27 ' 25.92%
o 367341323 28,38:£12.20 22.73%

109%G& ()-Y 55555555x7?C |y 109G& ()-Y 109G& ()-Y 109G& ()-Y
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. TABLE 11
INTRINSIC (SHADE GUIDE) STAIN RESULTS

Composition Baseline 2 Week Shade Improvement
Example T 11.28+2.15 7.98+4.06 3.38
c1 11.2042.13 : 9.4143.63 : 1,69
c2 , 11.4442.07 8.09+3.77 ’ 3.29

5 A second study in which 40 subjects divided into groups of 20 participated, the procedure used
in the first study to measure intrinsic stain was repeated. The comparative compositién was
Composition C2, a commercially available whitening toothpaste. The teeth of all the subj‘ects
were professionally cleaned prior to initiation of the study. The study was odnducted fora |
three week period. The results are recorded in Table IV below.”

10

TABLE IV
‘INTRINSIC (SHADE GUIDE) STAIN RESULTS

Composition Baseline _ 3 Week Shade Improvement
Example 10.50+1.90 6284236 4.22

C2 10.6442.00 10.31+1.87 - 033

The results recorded in Tables II, III and IV demonstrate that the liquid whitening composition

of the present invention is significantly more effective in the removal of extrinsic and intrinsic

tooth stain when compated to 2 commercially available liquid whitening composition as well as
15  acommercially available tooth whitening toothpaste.
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Claims
What is claimed is:

1. An aqueous tooth whitening liquid compositidn‘suitable for application to teeth in the oral
. cavity comprising a peroxide dispersed in an orally acceptable yehicle comprising water
10 and a monohydric alcohol and a film forming combination of a poly(ethylene oxide) and a
- Carbomer.

2. The composition of claim 1 wherein the film forming poly(ethylene oxide) has a molecular
weight from about 100,000 to 4,000,000.

15
3. The composition of claim 1 wherein the poly(ethylene oxide) is present in the composition
in an amount from about 5 to about 50 weight %.
4, The composition of claim 1 wherein the Carbomer is a cross-linked acrylic acid copolymer.
20 '
' 5. The composition of claim 1 wherein the Carbomer is present in an amount from about 0.25
to about 1.5 weight %.
6. The composition of cléim 1 wherein the peroxide is urea peroxide or hydrogen peroxide.
25

7. The composition of claim 1' wherein the concentration of peroxide present in the
composition is from about 5.0 weight % to about 30 weight %.

10
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14. A method for whitening teeth which comprises
20 .
(a) preparing a tooth whitening composition of claim 1;
(b) painting the composition into contact with the teeth to be whitened;
| (c) maintaining the composition in contact with the teeth for plurality of minutes per day; and

" then,
25  (d) repeating steps b and ¢ for multiple days to thereby whiten the ):eeth.

11



